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Design Fundamentals 


SIMPLIFYING ASSUMPTIONS 

This section is concerned with the fundamental concepts of analysis and design 
related to the conventional plates and similar flat components subjected to trans¬ 
verse loading. This type of response implies out-of-plane behavior, and as such, it 
has been the subject of numerous mathematical studies during the past 100 years. 
From the practical point of view, then, such problems as the bending of flat panels, 
circular closures, brackets, or flanged configurations can be analyzed by means of 
stress and deformation equations for a plate element. 

At times, some portions of the plate structures are thought of as two-dimension¬ 
al beams, particularly when a plate bends in one direction. In a rigorous analysis, 
however, requiring the solution of the differential equations and complex boundary 
conditions, the general subject of thin plates represents a wide field of interest to 
the theoreticians. But even in this purely theoretical approach, the number of 
simplifying assumptions necessary for finding an elegant, closed-form solution is 
staggering. Some of these points may be summed up as follows [38]: 

The plate is initially flat. 

The material is elastic and homogeneous. 

Thickness is small compared to other dimensions. 

Deflection does not exceed the thickness dimension of the plate. 

Strains due to bending are predominant. 

Transverse shear strain is negligible. 

Direct stress normal to the middle surface is neglected. 
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